Detection of mitochondrial respiratory dysfunction in circulating lymphocytes using resazurin.
Laboratory methods currently available for detecting mitochondrial respiratory dysfunction are labor-intensive, require large amounts of isolated mitochondrial protein, invasive (require a skeletal muscle biopsy), and usually produce conflicting results. To develop a rapid, reliable, and noninvasive method for detecting oxidative phosphorylation activity without the need to isolate mitochondrial fractions. Lymphocytes from 6 patients with mitochondrial disorders (3 with mitochondrial myopathy and 3 with Leber hereditary optic neuropathy) and 51 normal control subjects were incubated with 6 microM resazurin without and with mitochondrial inhibition by amiodarone (200 microM), and the fluorescence intensity resulting from resazurin reduction was monitored spectrofluorometrically over time. Mitochondrial respiratory activity was calculated as the difference between uninhibited and inhibited measurements. Mitochondrial respiratory activity was established for 51 normal control subjects and was decreased in all 6 patients with mitochondrial syndromes. Mitochondrial respiratory activity values for patients 1 through 6 compared to the control group after 240 minutes' incubation with resazurin were 55%, 71%, 49%, 61%, 68%, and 59%, respectively (mean mitochondrial respiratory activity of patients, 13.6% or 60.5% of control mean; P < .001). This resazurin-based technique proved to be a fast and reproducible method for quantifying mitochondrial activity and identifying respiratory functional defects in patients with mitochondrial disorders.